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JURZWK )RU LQVXODU DUHDV DQ HIILFLHQWPDULWLPH FRQQHFWLRQ LV DFNQRZOHGJHG WR EH RI FULWLFDO LPSRUWDQFH IRU WKHLU
FRPSHWLWLYHQHVV7KLVSDSHUH[SORUHVWKHFRPSHWLWLYHQHVVDQGRUWKHFRPSOHPHQWDULW\RIWKHIHUU\FRQQHFWLRQRIWKH
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SRUWRI&KLRVDQGSRUWRI0HVWD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IHUU\ FRQQHFWLRQV EHWZHHQ 3LUDHXV&KLRV DQG /DYULR0HVWD DFFRXQWLQJ IRU SDVVHQJHUV¶ SRLQW RI YLHZ 7KH
ZLOOLQJQHVVRI WKH LQKDELWDQWVDQG WRXULVWV WRXVH WKH/DYULR0HVWDURXWH LVPRGHOOHG$GYDQFHG6WDWHG3UHIHUHQFHV
VFHQDULRVIRUFROOHFWLQJGDWDDUHHPSOR\HG$QDO\VLVRIWKH5HYHDOHG3UHIHUHQFHVGDWDVKRZVWKDWFXUUHQWXVHUVDUHQRW
VDWLVILHGZLWK WKH IDFLOLWLHV VHUYLFHVDQG WKH LQIUDVWUXFWXUHRI0HVWD¶VSRUW0RGHOHVWLPDWLRQVEDVHGRQ WKH6WDWHG
3UHIHUHQFHVGDWD GHPRQVWUDWH WKDW WKHGULYLQJ WLPH IURP&KLRV FLW\ WR0HVWD DQG WKH IHUU\ WLPHWDEOH DUH WKHPDLQ
IDFWRUVDIIHFWLQJXVHUVWRFKRRVHWKH0HVWD/DYULRIHUU\FRQQHFWLRQ

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7KHFRPSOH[LW\RIVXFKDSUREOHPLVDWWULEXWHGWRDQXPEHURIUHDVRQVDPRQJZKLFKDUHWKHORZGHQVLW\
LQSRSXODWLRQLQWKHUHPRWHDUHDVWKHVHOHFWLRQRIWKHULJKWPRGHWKHFKDUDFWHULVWLFVRIWKHQRGHVQHHGHG
WKHKLJKYDOXHVRIWKHDVVHWVQHHGHGWRFRYHUWKHWUDQVSRUWDWLRQQHHGVRIWKHKDELWDQWVWKHKLJKRSHUDWLQJ
FRVWVRIWKHPRGHVXVHGDQGWKHFRVWVRILQIUDVWUXFWXUHVQHHGHGWRDFFRPPRGDWHWKHPRGHVXVHG,QPDQ\
FDVHV LQYHVWPHQW DQG RSHUDWLQJ FRVWV DUH VXFK WKDW WKH 6WDWH QHHGV WR LQWHUYHQH LQ RUGHU WR SURYLGH D
PLQLPXPOHYHORIFRQQHFWLYLW\ IRU WKHVHDUHDVZLWK WKHPHWURSROLWDQFHQWUH ,Q WKHFDVHRI*UHHFHVXFK
FRQQHFWLYLW\ LV SDUWO\ DFKLHYHG YLD SURYLGLQJ VXEVLGLHV WR IHUU\ RSHUDWRUV LQ RUGHU WR VHUYH VSHFLILF
LWLQHUDULHVKDYLQJVXFKFKDUDFWHULVWLFVZLWKDSUHGHWHUPLQHGIUHTXHQF\
,Q FRQQHFWLRQV WKRXJK ZKHUH WKHUH FRXOG EH VLJQLILFDQW EXVLQHVV LQWHUHVW GXH WR VWURQJ LQGLFDWLRQV RI
YLDELOLW\WKHGHVLJQRIVXFKDWKHVHUYLFHFDQEHDUDWKHUGLIILFXOWWDVNDVYHVVHODQGSRUWFKRLFHFRXOGOHDG
WR WKH VXFFHVVRU IDLOXUHRI WKH VSHFLILF HIIRUW7KH UHVXOW RI VXFK DQ HIIRUW LV KHDYLO\GHSHQGHQW WR WKH
XVHUV¶SHUFHSWLRQRIWKHVSHFLILFVHUYLFHZKLFKLQFRUSRUDWHVWKHWRWDOH[SHULHQFHWKHWUDYHOOHUKDVIURPWKH
SRLQWRIRULJLQWRWKHSRLQWRIGHVWLQDWLRQ
0RGHDQGQRGHVHOHFWLRQFULWHULDKDYHEHHQZLGHO\XVHGLQWKHPDULWLPHOLWHUDWXUHIRFXVLQJWKRXJKPDLQO\
LQIUHLJKWWUDQVSRUWDWLRQLVVXHV)DFWRUVVXFKDVRQWLPHSLFNXSDQGGHOLYHU\WUDQVSRUWDWLRQFRVWGHOD\V
VHUYLFH IUHTXHQF\ UHVSRQVH WRSUREOHPV DELOLW\ WR DFFRPPRGDWH VSHFLDO QHHGV DQG UHTXHVWV KDYHEHHQ
DVVHVVHGDQGHYDOXDWHGE\UHVHDUFKHUV,QWKHVHVWXGLHVZKLFKGDWHEDFNLQ%DLUGVKLSSHUVPDLQO\
HYDOXDWHWKHVHUYLFHOHYHOSURYLGHGE\FDUULHUVWUDQVSRUWFRPSDQLHVDVWKH\SHUFHLYHLWIURPWKHLUGDLO\
XVH
7KHSXUSRVHRI WKHSUHVHQW SDSHU LV WR DVVLVW LQ WKHGHFLVLRQPDNLQJRI HIIHFWLYH DQG HIILFLHQW LWLQHUDU\
SODQQLQJ ZKHQ FRQQHFWLQJ WKH PDLQODQG ZLWK DQ ,VODQG GHVWLQDWLRQ ZKLFK FRXOG OHDG WR WKH WRXULVP
JURZWKDQGEXVLQHVVGHYHORSPHQWRIWKHUHJLRQ5HYHDOHGSUHIHUHQFHDQGVWDWHGSUHIHUHQFHGDWDDUHXVHG
DQGDQDO\VHGWRSURYLGHLQVLJKWRQWKHIDFWRUVWKDW LQIOXHQFHWKHFKRLFHRIIHUU\FRQQHFWLRQEHWZHHQWKH
PHWURSROLWDQFHQWUHDQGWKH,VODQG,QWKLVFDVHXVHUV¶KDYHWKHRSWLRQWRUHDFKWKH,VODQGRI&KLRVIURP
WKH PDLQODQG DQG YLFHYHUVD IURP WZR GLIIHUHQW SRLQWV RI RULJLQ UHDFKLQJ WZR GLIIHUHQW SRLQWV RI
GHVWLQDWLRQ%RWK IHUU\ VHUYLFHVGHSDUW IURP$WWLFDZLWK WKH ILUVW FRQQHFWLRQGHSDUWLQJ IURP WKHSRUW RI
3LUDHXVDUULYLQJDW WKHSRUWRI&KLRVDW WKHHDVWVLGHRI&KLRV,VODQGDQG WKHVHFRQGGHSDUWLQJ IURPWKH
SRUWRI/DYULRQDUULYLQJDWWKHSRUWRI0HVWDDWWKHZHVWVLGHRI&KLRV,VODQG
7KHGHPDQGIRUWKHVSHFLILFFRQQHFWLYLW\LVHVWLPDWHGZLWKWKHXVHRITXHVWLRQQDLUHVWRLQGLYLGXDOVZKR
SURYLGHLQIRUPDWLRQRQWKHLUWULSKDELWVEHWZHHQ&KLRV,VODQGDQG$WWLFDUHJLRQDQGLGHQWLI\WKHOHYHORI
VDWLVIDFWLRQ IRU HDFKRI WKH DOWHUQDWLYH FRQQHFWLRQV:LWK WKH DVVLVWDQFHRI DPL[HGELQDU\ ORJLWPRGHO
ZKLFKH[SOLFLWO\FDSWXUHVWKHSUHVHQFHRIPXOWLSOHREVHUYDWLRQVIURPWKHVDPHLQGLYLGXDOVLQWKHGDWDVHW
IDFWRUV VXFK DV WUDYHO WLPH WUDYHO FRVW IUHTXHQF\ RI VHUYLFH SRUW DFFHVVLELOLW\ DQG YHVVHO W\SH DUH
HYDOXDWHGZKHQVHOHFWLQJDIHUU\FRQQHFWLRQ

 /LWHUDWXUH5HYLHZ
 3RUW6HOHFWLRQ
/LWHUDWXUHRQSRUW VHOHFWLRQ IRFXVHVPDLQO\RQ IUHLJKW WUDQVSRUWDWLRQ$PRQJ WKHZRUNV LQ WKLVDUHDDUH
WKRVHRI0F&DOOD ZKRVWXGLHG WKH OHYHORISUHVVXUHSODFHGRQVHDSRUWVE\ WKHFUHDWLRQRIJOREDO
VKLSSLQJDOOLDQFHVDQG)OHPLQJDQG+D\XWKZKRH[DPLQHGWKHORFDWLRQDVSHFWVRISRUWV+D\XWLQ
KLVHDUO\VWXGLHVHPSKDVLVHGRQFHUWDLQIDFWRUVWKDWKHFRQVLGHUHGDVLPSRUWDQWIRUWKH
GHYHORSPHQWRIDORDGFHQWUHSRUW$FFRUGLQJWRKLVILQGLQJVWKHVHIDFWRUVDUHWKHODUJHVDOHORFDOPDUNHW
KLJKDFFHVVLELOLW\ WR LQODQGPDUNHWV DGYDQWDJHRXVVLWHDQG ORFDWLRQHDUO\DGRSWLRQRI WKHQHZV\VWHPV
DQG DJJUHVVLYHQHVVRI SRUWPDQDJHPHQW6LPLODU DUH WKH VWXGLHVRI%LUG  DQG6ODFN ZKR
LGHQWLILHGWKHIDFWRUVWKDWDIIHFWSRUWGHYHORSPHQWDQGFRPSHWLWLYHQHVV
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&ORVHUWRWKHJHQHULFSKLORVRSK\RIWKHSUHVHQWZRUNDUHWKHHIIRUWVIRFXVLQJRQSRUWVHOHFWLRQFULWHULDIRU
PRGH RU FDUULHU IURP WKH VKLSSHU
V SRLQW RI YLHZ 7KHVH VWXGLHV DUH PDLQO\ EDVHG RQ TXDQWLWDWLYH DQG
TXDOLWDWLYH HYDOXDWLRQV %URRNV  /LEHUDWRUH HW DO  0XUSK\ HW DO  0XUSK\ DQG
'DOHQEHUJ  0XUSK\ HW DO  XVLQJ PHWKRGRORJLHV VXFK DV TXHVWLRQQDLUHV DQG FDVH VWXGLHV
$PRQJ WKH WRROV XVHG IRU WKH DQDO\VLV RI WKHGDWDEHORQJ VWDWLVWLFV DQGPXOWLDWWULEXWH WKHRULHV VXFKDV
$QDO\WLF+LHUDUFK\3URFHVV%DJFKL%DJFKLDQG5DJKXQDWKDQ
7KHUHDUHDOVRVWXGLHVZKLFKIRFXVRQFDUULHUVHOHFWLRQH[DPLQLQJWKHFULWHULDWKDWDFDUULHUVKRXOGKDYHLQ
RUGHUWREHVHOHFWHGE\DVKLSSHU,QWKLVJURXSRIVWXGLHVDUHWKHHIIRUWVRI0F*LQQLV*UD\
DQG0DWHDUDQG*UD\ZKLFKH[DPLQHWKHDWWLWXGHVRIVKLSSHUVWRZDUGVIUHLJKWFDUULHUVZLWKIDFWRUV
VXFKDVRQWLPHSLFNXSDQGGHOLYHU\WUDQVSRUWDWLRQFRVWGHOD\VVHUYLFHIUHTXHQF\UHVSRQVHWRSUREOHPV
DELOLW\WRDFFRPPRGDWHVSHFLDOQHHGVDQGUHTXHVWVDQGPRUH
0RYLQJRQWRWKHIHUU\VHFWRUOLWHUDWXUHLVUDWKHUOLPLWHGZLWKWKHZRUNVRI%DLUG<HUFDQDQG5RH
'
(VWH'
(VWHDQG0H\ULFNDQG0DQJDQHWDOVWDQGLQJRXW%DLUG¶VDQG
<HUFDQ¶VZRUNVWDNHDPRUHPDFUROHYHODSSURDFKZLWKWKHIRUPHUSUHVHQWLQJDQGFRPSDULQJWKH8.DQG
-DSDQHVHIHUU\V\VWHPVDQGWKHODWWHUH[DPLQLQJWKHFRPSHWLWLYHQHVVOHYHOVRIWKH7XUNLVKIHUU\RSHUDWRUV
%RWKZRUNVRI'¶(VWH IRFXVRQ WKH5R5RFKRLFHFULWHULDDQG0DQJDQ¶VRQSRUWIHUU\VHOHFWLRQFULWHULD
7KHVHVWXGLHVDJDLQDLPDWWKHXQGHUVWDQGLQJRIWKHIUHLJKWPRYHPHQWDQGKDYHEHHQFDUULHGRXWZLWKWKH
XVHRIVXUYH\VDQGLQWHUYLHZVIRFXVLQJDJDLQRQIDFWRUVVXFKDVVHUYLFHOHYHOIUHTXHQF\RIVHUYLFHSULFH
IDFLOLWLHVHWFZKLFKDUHFRQVLGHUHGWRGHWHUPLQHIHUU\DQGSRUWVHOHFWLRQIRUGLIIHUHQWIUHLJKWURXWHV
7KHZRUNVRI/DJRXGLVHW DO DUHFORVHU WR WKHSUHVHQWHIIRUWZKHUHDWWHQWLRQ LV VKLIWHG WR
SDVVHQJHUVDWLVIDFWLRQ7KHOHYHORIIHUU\VHUYLFHVLQVSHFLILFLWLQHUDULHVRIWKH$HJHDQ6HD$UFKLSHODJRVLV
HYDOXDWHG$PRQJWKHIDFWRUVWKDWDUHWDNHQLQWRDFFRXQWE\SDVVHQJHUVLVWKHIUHTXHQF\RIVHUYLFHVDIHW\
WLFNHWSULFHVDQGLQWHULVODQGFRQQHFWLYLW\,WLVZRUWKPHQWLRQLQJDWWKLVSRLQWWKHVWXG\RI/DJRXGLVHWDO
 ZKLFK H[DPLQHV WKH VWUDWHJLF FKRLFHV WKDW RFHDQ WUDQVSRUWDWLRQ FDUULHUV IDFH ZKHQ LW FRPHV WR
FDSDFLW\PDQDJHPHQWXQGHUPDUNHWFKDQJHVDQGFXVWRPHUGHPDQG,QWKLVSDSHUWKHFDUULHUV¶UHDFWLRQRQ
SUHYDLOLQJPDUNHWFRQGLWLRQVLVGRFXPHQWHGFRQWUDU\WRWKHUHVWRIWKHVWXGLHVZKHUHWKHXVHU¶VSHUFHSWLRQ
DQGRSLQLRQLVGRFXPHQWHGZKHUHLQWKHFDVHRIIHUU\RSHUDWRUVWKHSDVVHQJHUFDUDQGWUXFNGHPDQGDUH
WDNHQLQWRFRQVLGHUDWLRQ

 7KH*UHHNIHUU\VHFWRU
'HPDQGIRUSDVVHQJHU IHUU\VHUYLFHVLQ WKHQRUWKHUQVHFWLRQRI WKH$HJHDQDUFKLSHODJRVKDUHVWKHVDPH
FKDUDFWHULVWLFV ZLWK RWKHU LVODQG DUFKLSHODJRV DURXQG WKH JOREH VXFK DV WKH &DQDU\ DQG WKH ,QGRQHVLDQ
RQHV+HUQDGH]2UWX]DUDQG*RQ]DOH]7KHVHFKDUDFWHULVWLFVLQFOXGH
x 7KHGLIILFXOW\LQFRQQHFWLQJZLWKWKHPDLQODQG
x 8QHYHQGLVSHUVLRQRIWKHSRSXODWLRQ
x 6LJQLILFDQWVHDVRQDOLW\RIWKHWUDIILFLQYROYHG

:KLOHJHRJUDSKLFDODQGGHPRJUDSKLFFKDUDFWHULVWLFVRIDUFKLSHODJLF WUDIILFDUHRXWVLGH WKHVFRSHRI WKLV
SDSHUVHDVRQDOLW\HPHUJHVDVWKHRQHSUREOHPWKDWERWKLVODQGSRSXODWLRQVDQGRSHUDWRUVDUHIDFHGZLWK
6HDVRQDOLW\LVGHILQHGDVWKHIOXFWXDWLRQRIGHPDQG=ZLHUHWDOGXHWRZHDWKHUFRQGLWLRQVWRXULVW
SHULRGVDQGRWKHUUHDVRQV
*UHHN FRDVWDO VKLSSLQJ SOD\V D PRVW LPSRUWDQW UROH LQ WKH FRXQWU\¶V FRKHVLRQ EHLQJ FULWLFDO IRU
PDLQWDLQLQJ WKH FUXFLDO HFRQRPLF DQG VRFLDO SURFHVVHV RYHU D QDWLRQDO VSDFH OLQNHG E\ D QHWZRUN RI D
ODUJHQXPEHURIPDLQODQGWRLVODQGLVODQGWRLVODQGDQGPDLQODQGWRPDLQODQGFRQQHFWLRQV7KHVHVSDQD
WRWDOOHQJWKRI*UHHNFRDVWOLQHRIPRUHWKDQNP7KHLQVXODUFRPSOH[RIPLQRUDQGPDMRU
LVODQGVLWVHUYLFHVUHSUHVHQWVDERXWRIWKHWRWDO*UHHNWHUULWRU\DQGDOLWWOHOHVVWKDQRIWKH*UHHN
SRSXODWLRQ
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$FFRUGLQJ WR WKH1DWLRQDO 6WDWLVWLFDO 6HUYLFH RI*UHHFH 166* LW FDQ EH VHHQ WKDW WKH*UHHN IHUU\
VHFWRU LVRQDGRZQZDUGVORSHDV WUDIILF ILJXUHV LQSDVVHQJHUVFDUVDQG WUXFNVGHFUHDVHHVSHFLDOO\DIWHU
 $V VHHQ LQ  GHPDQG GHFUHDVHG HYHQ IXUWKHU UHVXOWLQJ LQ VLJQLILFDQW GHFUHDVHV LQ UHYHQXHV
VWHPPLQJSDUWO\IURPWKHLQFUHDVLQJIXHOFRVWV,WPXVWEHFODULILHGWKDWLQWKLVVHWRIGDWDWUDIILFUHODWHGWR
VKRUWGLVWDQFHPDLQO\FRPPXWLQJVHUYLFHVLVQRWLQFOXGHG
7KH SUHVHQW FULVLV RI WKH *UHHN HFRQRP\ FRQWLQXRXV WR FUHDWH VLJQLILFDQW RSHUDWLQJ SUREOHPV WR WKH
FRPSDQLHVRIWKHVHFWRUZKLFKDUHPDLQO\DWWULEXWHGWRDWKHGHFUHDVHLQGHPDQGGXHWRWKHVKULQNLQJRI
WKH SXUFKDVLQJ SRZHU RI WKH KRXVHKROGV E WKH ODFN RI GHFLVLYH VWUDWHJLF DFWLRQ E\ WKH *UHHN 6WDWH
HVSHFLDOO\LQWKHFDVHRIVXEVLGLVHGLWLQHUDULHVZKHUHWKHVLJQLILFDQWGHOD\VLQSD\PHQWVRQEHKDOIRIWKH
6WDWHLVDWKUHDWWRPDQ\IHUU\RSHUDWRUVFWKHSURWHVWVDVDUHVXOWRIWKHVRFLDOXQUHVWZKLFKKDYHOHGWR
WKH FDQFHOODWLRQ RI DUULYDOV RI PDQ\ WRXULVW G WKH FUHGLW ULVN DVVRFLDWHG ZLWK WKH GHEWRUV RI WKH IHUU\
FRPSDQLHVPDQ\RIZKLFKDUHIDFHGZLWKVLJQLILFDQWGLIILFXOWLHVDVZHOOGXHWRWKHHFRQRPLFVWDJQDWLRQ
(DUQLQJV%HIRUH,QWHUHVW7D[HV'HSUHFLDWLRQDQG$PRUWL]DWLRQ(%,7'$DUHDFOHDU LQGLFDWLRQRI WKH
GLIILFXOWVLWXDWLRQWKHVHFWRULVFXUUHQWO\JRLQJWKURXJK(%,7'$UHVXOWVDUHDWDQHJDWLYHWHUULWRU\EHLQJ
WKUHHWLPHVORZHUFRPSDUHGWRZKLFKLVWKHEDVH\HDU7KLVSLFWXUHZKLFKLVH[SHFWHGWRFRQWLQXHLQ
WKHQHDUIXWXUHLVWKHUHVXOWRIWZRNH\IDFWRUVWKHGHFUHDVLQJGHPDQGDQGWKHDJJUHVVLYHSULFLQJSROLFLHV
DGRSWHGGXULQJWKHODVWFRXSOHRI\HDUVE\FRPSDQLHVLQNH\LWLQHUDULHV7KHRIIHULQJRIYHU\FKHDSWLFNHWV
KDVEHHQRIPDUJLQDORUQRDFWXDOSURILWIRUWKHP7KHGUDPDWLFVLWXDWLRQWKHVHFRPSDQLHVDUHLQLVFOHDUO\
SLFWXUHGLQWKH(%,7'$SHUWUDQVSRUWHGXQLWIDFWRUZKHUHLWLVVHHQWKDWWKHUHLVQRSURILWSHUWLFNHWVROGLQ
WKHILVFDO\HDU

 0HWKRGRORJLFDO)UDPHZRUN
7UDYHOOHUV¶FKRLFHRI IHUU\FRQQHFWLRQFRQVLVWVRIDVHULHVRIDFWLRQVDQGGHFLVLRQVRFFXUULQJRYHU WLPH
)LJXUH  SUHVHQWV WKHPHWKRGRORJLFDO IUDPHZRUN RI IHUU\ URXWH FKRLFH ,Q WKLV ILJXUH HOOLSVHV UHSUHVHQW
YDULDEOHV WKDW DUH QRW GLUHFWO\ REVHUYDEOH DQG WKHUHIRUH FDOOHG ODWHQW YDULDEOHV 5HFWDQJOHV UHSUHVHQW
REVHUYDEOHYDULDEOHVHLWKHUH[SODQDWRU\RULQGLFDWRUVRIWKHODWHQWYDULDEOHV7KLVIUDPHZRUNLVEDVHGRQ
WKHZRUNRI3RO\GRURSRXORXDQG/LWLQDVDQG/LWLQDVHWDO 7UDYHOOHUV¶GHFLVLRQPDNLQJ
SDWWHUQVDUHLQIOXHQFHGE\WKHIROORZLQJPDMRUIDFWRUV
 ,QGLYLGXDO¶VFKDUDFWHULVWLFVVXFKDVJHQGHUDJHHGXFDWLRQHWF
 $OWHUQDWLYHIHUU\URXWHFKDUDFWHULVWLFVVXFKDVWKHWUDYHOWLPHDFFHVVWLPHWRWKHSRUWDYHUDJHZDLWLQJ
WLPHDWWKHWHUPLQDOEHIRUHWKHGHSDUWXUHGHOD\VWKHWLFNHWFRVWWKHH[LVWHQFHRIWLFNHWGLVFRXQWVWKH
IUHTXHQF\RILWLQHUDULHVWKHVFKHGXOHRIGHSDUWXUHVDQGDUULYDOWLPHVDFFHVVLELOLW\HWF
 7ULS FKDUDFWHULVWLFV VXFK DV WKH WULS SXUSRVH LQFOXGLQJ ZRUN UHFUHDWLRQ HGXFDWLRQ DUP\ RWKHU
SHUVRQDOUHDVRQVWKHQXPEHURILQGLYLGXDOVWKDWWUDYHOWRJHWKHUHWF
 ,QIRUPDWLRQ ZLWK UHJDUGV DOWHUQDWLYH IHUU\ LWLQHUDULHV VXFK DV SXEOLFLW\ WKDW WKH VKLSSLQJ OLQHV
RSHUDWLQJ LQ WKH SDUWLFXODU SRUW PDNH LQ WKH PHGLD DV WHOHYLVLRQ UDGLR QHZVSDSHUV HWF 7KHVH
DGYHUWLVHPHQWV XVXDOO\ UHIHU WR WLFNHW FRVW DQGRU WUDYHO WLPH WR D GHVWLQDWLRQ $OVR LW LQYROYHV
LQIRUPDWLRQWKDWXVHUVUHFHLYHE\VRXUFHVVXFKDVIULHQGVIDPLO\RUFRZRUNHUV/DFNRILQIRUPDWLRQ
LQIOXHQFHV XVHUV¶ ILQDO FKRLFHV VLQFH ODFN RI DZDUHQHVV RI DOWHUQDWLYH LWLQHUDULHV RU WKHLU
FKDUDFWHULVWLFVOHDGVWRUHGXFHGFKRLFHVHWV
 &RQVWUDLQV SHUVRQDO FRQVWUDLQV DQG DOWHUQDWLYHV DYDLODELOLW\ FDQ EH EURDGO\ FDWHJRUL]HG LQWR WZR
FDWHJRULHVD,QGLYLGXDOUHVWULFWLRQVVXFKDVOLPLWHGWLPHIRUFRQGXFWLQJWKHWULSFRQVHTXHQWO\WKH
FKRLFHZLOOEHWKHIDVWHVWURXWHRUOLPLWHGILQDQFLDODYDLODELOLW\LQFRQVHTXHQFHWKHFKRLFHZLOOEHWKH
FKHDSHVWURXWHHWFDQGE5HVWULFWLRQVWKDWFRQFHUQWKHDYDLODELOLW\RIDOWHUQDWLYHFKRLFHVVXFKDV
SRUW¶VDFFHVVLELOLW\HJLIWKHORFDWLRQRIWKHUHVLGHQFHLVIDUIURPWKHKDUERXUWKHQWKHWLPHDQGRU
WKHFRVWRIDFFHVVFDQEHDGHWHUUHQWIDFWRULQWKHIHUU\FRQQHFWLRQFKRLFH
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 $WWLWXGHVDQG3HUFHSWLRQVWKDWUHIOHFWLQGLYLGXDOV¶EHOLHIVDQGVDWLVIDFWLRQUHJDUGLQJIHUU\FRQQHFWLRQ
FKDUDFWHULVWLFV


)LJXUH0HWKRGRORJLFDO)UDPHZRUN
 &DVH6WXG\WKH,VODQGRI&KLRV
7KLVVHFWLRQSUHVHQWVDFDVHVWXG\IRUWKHIHUU\FRQQHFWLRQVRIWKHLVODQGRI&KLRV)HUU\URXWHFKRLFHIRU
&KLRV,VODQGLQFOXGHVWKHIROORZLQJDOWHUQDWLYHV
 &KLRV3LUDHXVDQG
 0HVWD±/DYULR
 'DWDFROOHFWLRQ
7KHGDWDFROOHFWHGLQFOXGHUHYHDOHGSUHIHUHQFHVVWDWHGSUHIHUHQFHVDVZHOODVDWWLWXGHVDQGSHUFHSWLRQVRI
WKH UHVSRQGHQWV 7KH TXHVWLRQQDLUH WKDW ZDV GHYHORSHG DQG XVHG LQFOXGHG D ZLGH UDQJH RI VWDWHG
SUHIHUHQFHV 63 VFHQDULRV DLPLQJ DW FDSWXULQJ SDVVHQJHUV¶ GHFLVLRQ PDNLQJ WRZDUGV IHUU\ FRQQHFWLRQ
FKRLFH5HVSRQGHQWVZHUHDVNHGWRFKRRVHEHWZHHQWKH3LUDHXV&KLRVDQG/DYULR0HVWDLWLQHUDULHVXQGHU
DOWHUQDWLYHVFHQDULRV)RXU63H[SHULPHQWVZHUHDGPLQLVWHUHGSHUUHVSRQGHQWZKHUHHDFKIHUU\URXWHZDV
UHSUHVHQWHGLQWHUPVRIWUDYHOFRVWLQ(XURVWUDYHOWLPHIURPSRUWWRSRUWLQ+RXUVQXPEHURIVHUYLFHV
EXV VHUYLFH DQGYHVVHO W\SH'LIIHUHQW OHYHOV RI WKH DERYH DWWULEXWHVZHUH XVHG LQ WKH 63 H[SHULPHQWV
7DEOHSUHVHQWVWKH63VFHQDULRV
7DEOH6WDWHG3UHIHUHQFH6FHQDULRVIRU)HUU\&RQQHFWLRQ&KRLFH
 0HVWD/DYULR &KLRV3LUDHXV
7UDYHO&RVW¼  
7UDYHO7LPHKRXUV  
1XPEHURIVHUYLFHVSHUZHHN  
%XV6HUYLFH <HV1R 1R
9HVVHO7\SH +LJKVSHHG&RPSDWLEOH'ROSKLQ +LJKVSHHG&RPSDWLEOH'ROSKLQ

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7KHGDWDFROOHFWLRQWRRNSODFHDWWKHSRUWVRI&KLRV0HVWD/DYULRDQG3LUDHXVLQ7KHWRWDOVDPSOH
FRQVLVWVRI*UHHNSDUWLFLSDQWV5HVSRQGHQWVZHUHVHOHFWHGUDQGRPO\DQGFRYHUHGDOOVRFLRHFRQRPLF
FODVVHV
 'DWDDQDO\VLV
,QGLYLGXDOV¶FKDUDFWHULVWLFV
7KHPDMRULW\RIWKHUHVSRQGHQWVLVEHWZHHQDQG\HDUVROGDQGKDYHDPDVWHUGHJUHH7KH
GLVWULEXWLRQEHWZHHQPHQDQGZRPHQLVIDLUO\HYHQZKLOHRIWKHVDPSOHLVPDUULHG0RUHWKDQRQH
WKLUGRIWKHUHVSRQGHQWVKDYHDIDPLO\LQFRPHWKDWLVOHVVWKDQ¼SHUPRQWKDQGDUHHPSOR\HG
HLWKHULQWKHSXEOLFRUSULYDWHVHFWRU
2QHWKLUGRIWKHRYHUDOOVDPSOHKDVXVHGWKHFRQQHFWLRQEHWZHHQ0HVWD/DYULR)URPWKLVVXEVDPSOHWKH
DYHUDJHQXPEHURI WULSVZLWKLQD \HDUEHWZHHQ WKH LVODQGRI&KLRVDQG WKHPDLQODQG $WWLND UHJLRQ LV
ILYH RXW RI ZKLFK IRXU KDYH EHHQ FRQGXFWHG XVLQJ WKH FRQQHFWLRQ EHWZHHQ &KLRV3LUDHXV DQG RQH
WKURXJKWKH0HVWD/DYULRLWLQHUDU\7KHDYHUDJHQXPEHURIWULSVSHU\HDUIRUWKRVHWKDWKDYHQ¶WXVHGWKH
FRQQHFWLRQEHWZHHQ0HVWD/DYULRLVWKHVDPHWULSVSHU\HDU
7KHPDMRULW\RI WKH VDPSOH  WUDYHOVEHWZHHQ WKH LVODQGRI&KLRVDQG$WWLFD UHJLRQ IRUSHUVRQDO
UHDVRQV DSSUR[LPDWHO\  IRU YDFDWLRQ ZKLOH RQO\  IRU EXVLQHVV 7KH ODWWHU LV VLJQLILFDQWO\
LQFUHDVHGLIZHVHSDUDWHWKHWUDYHOOHUVEDVHGRQWKHIHUU\FRQQHFWLRQXVHGZKHUHDSSUR[LPDWHO\RQHWKLUG
RI0HVWD/DYULRWUDYHOOHUV¶WUDYHOIRUEXVLQHVV
7ULSUHODWHGFKDUDFWHULVWLFV
7DEOHSUHVHQWVWKHDFFHVVPRGHWRWKHSRUWRIGLVHPEDUNDWLRQEDVHGRQWKHIHUU\FRQQHFWLRQXVHG$VLW
FDQEHVHHQWKHPDMRULW\RIWUDYHOOHUVWKDWWUDYHOWKURXJKWKH0HVWD/DYULRFRQQHFWLRQXVHWKHLUSULYDWHFDU
DVGULYHUVVLQFHWKHDOWHUQDWLYHVIRUDFFHVVLQJWKHSRUWDWERWKWKHLVODQGRI&KLRVDQG/DYULRDUHOLPLWHG
7DEOH$FFHVV0RGHWR3RUW 
7UDYHO0RGH &KLRV3LUDHXV 0HVWD/DYULR
7D[L  
&DUDVSDVVHQJHU  
&DUDVGULYHU  
%XV  
0RWRUF\FOH  
2QIRRW  
,QIRUPDWLRQZLWKUHJDUGVWKHDOWHUQDWLYHIHUU\FRQQHFWLRQV
$SSUR[LPDWHO\RIWKHVDPSOHLVDOPRVWXQDZDUHRIWKH0HVWD/DYULRIHUU\FRQQHFWLRQ7KLVFDQEH
DWWULEXWHGWRWKHODFNRIHIILFLHQWDGYHUWLVLQJDQGRUSURPRWLRQDODFWVIRUWKLVFRQQHFWLRQDVZHOODVRQWKH
VPDOOQXPEHURISDVVHQJHUVWKDWFXUUHQWO\KDYHXVHGWKH0HVWD/DYULRFRQQHFWLRQFRPSDUHGWRWKH&KLRV
3LUDHXVFRQQHFWLRQZKLFKOLPLWVWKH³ZRUGRIPRXWK´HIIHFW
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7KH LPSRUWDQFH LQGLYLGXDOV DVVLJQ WR VSHFLILF DWWULEXWHV ZKLOH FKRRVLQJ D IHUU\ FRQQHFWLRQ ZDV DOVR
LQYHVWLJDWHG )DUH IHHOLQJ RI VDIHW\ DQG UHOLDELOLW\ RI WLPH VFKHGXOH SOD\ D OHDGLQJ UROH RQ IHUU\
FRQQHFWLRQFKRLFH2QWKHFRQWUDU\WKHUHSXWDWLRQRIWKHVKLSSLQJOLQHDQGDGYHUWLVHPHQWDUHFRQVLGHUHG
WREHWKHOHVVVLJQLILFDQWLQWHUPVRIIHUU\FRQQHFWLRQFKRLFH0RUHRYHUIURPDPRUHLQGHSWKDQDO\VLVRQ
WKHUHDVRQVWUDYHOOHUVFKRVHWKH0HVWD/DYULRFRQQHFWLRQLWZDVUHYHDOHGWKDWWKHSUR[LPLW\IURPWKHSRUW
WR WKHUHVLGHQFHSODFHDVZHOODV WKHGHSDUWXUH WLPHZHUHVLJQLILFDQW IDFWRUVZKLOH IRU WKRVH WKDWFKRVH
&KLRV3LUDHXVFRQQHFWLRQWLFNHWSULFHDQGGHSDUWXUHWLPHZHUHWKHSULPDULO\UHDVRQV
)LJXUHSUHVHQWV WKH OHYHORI VDWLVIDFWLRQ IRUHDFKRI WKH IHUU\FRQQHFWLRQV$V LW LV VHHQ0HVWD/DYULR
WUDYHOOHUVDSSHDUWREHPRUHVDWLVILHGWKDQ&KLRV3LUDHXVWUDYHOOHUVZLWKIDUHEHLQJWKHRQO\DWWULEXWHWKDW
WKH\IHHOGLVVDWLVILHG2QWKHRWKHUKDQG&KLRV3LUDHXVWUDYHOOHUVDUHTXLWHVDWLVILHGZLWKWKHZDLWLQJWLPH
EHIRUHHPEDUNDWLRQZKLOHWKH\DSSHDUGLVVDWLVILHGZLWKWKHWRLOHWVFRQGLWLRQWKHHQWHUWDLQPHQWRQERDUG
DQGWKHOXJJDJHDUHD






&KLRV3LUDHXV7UDYHOHUV 0HVWD/DYULR7UDYHOHUV
7L
WOH
)DUH
:DLWLQJWLPH
6HUYLFHRQERDUG
&UHZ
6HDWV
/XJJDJHDUHD
5RXWHLQIRUPDWLRQ
7ULSGXUDWLRQ
)RRG
&OHDQHVV
7RLOHWV

)LJXUH6DWLVIDFWLRQZLWK)HUU\&RQQHFWLRQ$WWULEXWHV
$WWLWXGHVDQGSHUFHSWLRQV
7KLV VHFWLRQ SUHVHQWV VRPH HQGRJHQRXV IDFWRUV WKDW ZHUH DQDO\VHG GXULQJ WKLV FDVH VWXG\ DQG PRUH
VSHFLILFDOO\ WKH DWWLWXGHV DQG SHUFHSWLRQV RI LQGLYLGXDOV WRZDUGV WKH WZR FRPSHWLWLYH IHUU\ FRQQHFWLRQV
)LJXUH $V LW FDQ EH VHHQ WKH DFFHVVLELOLW\ WR ERWK /DYULR DQG0HVWD LV DPDMRU LVVXH LQ WKLV IHUU\
FRQQHFWLRQVLQFHLWLVRQHRIWKHPDLQUHDVRQVWKDWLQGLYLGXDOVWKDWDUHDZDUHRILWGRQRWXVHLW$FFRUGLQJ
WR WKH ILJXUH EHORZ UHVSRQGHQWV ZRXOG EH ZLOOLQJ WR XVH WKH0HVWD/DYULR FRQQHFWLRQ DV ORQJ DV WKH
DFFHVVLELOLW\WRIURPSRUWLVLPSURYHG
0RUHRYHU WKHPDMRULW\RI WKH UHVSRQGHQWVEHOLHYH WKDW WKH0HVWD/DYULRFRQQHFWLRQFRXOG LQFUHDVH WKH
WRXULVP DWWUDFWLYHQHVV RI &KLRV ,VODQG ZKLOH WUDYHOOHUV WKDW FXUUHQWO\ XVH WKH &KLRV3LUDHXV IHUU\
FRQQHFWLRQZRXOGEHZLOOLQJWRDOWHUIHUU\FRQQHFWLRQLQ RUGHU WR DVVLVW LQ GHFRQJHVWLRQ RI WKH SRUWV RI
&KLRVDQG3LUDHXV
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





$FFHVLELOLW\
3UREOHPLQ
0HVWD/DYULR
&RQQHFWLRQ
,DPZLOOLQJ WRGULYH
ORQJHUGLVWDQFHVRQ
WKHURDGQHWZRUNLQ
RUGHUWRPLQLPL]H
WKHWUDYHOWLPHRQ
ERDUG
,ZRXOGXVHWKH
0HVWD/DYULRIHUU\
FRQQHFWLRQLIWKHUH
ZHUHDYDLODEH
SXEOLFWUDQVSRUW
PRGHVWRIURPWKH
UHVSHFWLYHSRUWV
,ZRXOGXVHWKH
0HVWDODYULRIHUU\
FRQQHFWLRQLIWKH
IDFLOLWLHVRIERWK
SRUWVZHUHXSJUDWHG
6WURQJO\'LVDJUHH


,QEHWZHHQ


6WURQJO\$JUHH

)LJXUH$WWLWXGHVDQG3HUFHSWLRQRI,QGLYLGXDOV
 0RGHO6SHFLILFDWLRQDQG(VWLPDWLRQ5HVXOWV
7KLV VHFWLRQ SUHVHQW D PRGHO GHYHORSHG IRU FDSWXULQJ WKH IDFWRUV WKDW LQIOXHQFH LQGLYLGXDOV IHUU\
FRQQHFWLRQ GHFLVLRQ PDNLQJ SURFHVV $ WRWDO RI  63 IHUU\ FRQQHFWLRQ FKRLFHV ZHUH IXUQLVKHG ZLWK
FRPSUHKHQVLYHLQIRUPDWLRQDQGXVHGLQWKHPRGHOOLQJHIIRUW$VPHQWLRQHGDERYHWKHGDWDXVHGIRUWKH
PRGHOGHYHORSPHQWKDGPXOWLSOHREVHUYDWLRQVIURPWKHVDPHLQGLYLGXDOWKXVLWLVXVHIXOWRFRQVLGHUWKH
KHWHURJHQHLW\ DFURVV LQGLYLGXDOV )RU WKLV SXUSRVH D PL[HG ELQDU\ ORJLW PRGHO ZDV VSHFLILHG DQG
HVWLPDWHG$PRUHGHWDLOHGLQIRUPDWLRQRQPL[HGORJLWPRGHOVFDQEHIRXQGLQ:DONHU
 0RGHO6SHFLILFDWLRQ
$PL[HGELQDU\ORJLWPRGHOZDVGHYHORSHGZKHUHWKHGHSHQGHQWYDULDEOHLVWKHFKRLFHEHWZHHQWKH&KLRV
3LUDHXV URXWH DQG 0HVWD/DYULR URXWH 7KH PDLQ DVVXPSWLRQ LV WKDW DQ LQGLYLGXDO ZLOO FKRRVH WKH
DOWHUQDWLYH ZLWK WKH KLJKHVW XWLOLW\ %HQ$NLYD DQG /HUPDQ  )RU UHVSRQGHQW Q SURYLGHG ZLWK D
FKRLFHSDLUM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  7,0(7,0( 7UDYHOWLPHRI$OWHUQDWLYHVDQGUHVSHFWLYHO\
  )5(48(1&<)5(48(1&< 1XPEHURI:HHNO\,WLQHUDULHVRI$OWHUQDWLYHVDQGJLYHQFKRLFH
UHVSHFWLYHO\
  &267&267 7UDYHOFRVWVRI$OWHUQDWLYHVDQGUHVSHFWLYHO\
  +,*+63(('+,*+63((' 9HVVHO7\SH+LJK6SHHGRI$OWHUQDWLYHVDQGUHVSHFWLYHO\
  '2/3+,1'2/3+,1 9HVVHO7\SH'ROSKLQRI$OWHUQDWLYHVDQGUHVSHFWLYHO\
  EEEEEEE $OWHUQDWLYH VSHFLILF FRQVWDQW WUDYHO WLPH WUDYHO FRVW KLJKVSHHG
GROSKLQDFFHVVFRHIILFLHQWV
LV]HURPHDQUDQGRPWHUPWKDWLVLLGH[WUHPHYDOXH

D *DXVVLDQ ]HURPHDQ HUURU WHUP ZLWK D VWDQGDUG GHYLDWLRQ
DQG
P

7KHORJLWVFDOHSDUDPHWHUQRUPDOL]HGWR
 0RGHO(VWLPDWLRQ5HVXOWV
7DEOHSUHVHQWVWKHHVWLPDWLRQUHVXOWVRIDPL[HGELQDU\ORJLWPRGHO7KHPRGHOZDVHVWLPDWHGXVLQJWKH
%,2*(0( VRIWZDUH %LHUODLUH  DQG WDNHV LQWR DFFRXQW UHSHDWHG REVHUYDWLRQV IURP WKH VDPH
LQGLYLGXDO7KHFRHIILFLHQWVLQFOXGHGDUHVWDWLVWLFDOO\VLJQLILFDQWDQGLQWXLWLYHO\FRUUHFW7KHQHJDWLYHVLJQ
RI WKHDOWHUQDWLYHVSHFLILFFRQVWDQW IRU WKH0HVWD/DYULRFRQQHFWLRQVVKRZV WKDW WKHUH LV LQHUWLD WRZDUGV
&KLRV3LUDHXVFRQQHFWLRQ7KHPDLQDWWULEXWHVVXFKDVWUDYHOWLPHDQGWUDYHOFRVWIURPSRUWWRSRUWKDYH
QHJDWLYHVLJQVDVH[SHFWHG
0RUHRYHUDVWKHIUHTXHQF\RIVHUYLFHVSHUZHHNLQFUHDVHVWKHSUREDELOLW\RIFKRRVLQJWKHUHVSHFWLYHIHUU\
FRQQHFWLRQ GHFUHDVHV 7KH FRHIILFLHQW VLJQV RI WKH KLJKVSHHG DQG GROSKLQ YHVVHO W\SHV LV SRVLWLYH
LQGLFDWLQJ WKDW WKH LQGLYLGXDOV DUHPRUH OLNHO\ WR FKRRVH D FRQQHFWLRQZKHUH KLJKVSHHGYHVVHOV DQGRU
GROSKLQVDUHXVHGFRPSDUHGWRFRQYHQWLRQDOYHVVHOV,QDGGLWLRQWKHUHODWLYHPDJQLWXGHRIWKHHVWLPDWHG
FRHIILFLHQWVIRUWKHVHWZRYHVVHOW\SHVVKRZVWKDWKLJKVSHHGYHVVHOVDUHSUHIHUUHG
%DVHGRQWKHPRGHOHVWLPDWLRQUHVXOWVZHZHUHDEOHWRHVWLPDWHWKHYDOXHRIWLPHZKLFKLV¼KRXU
7KXVWUDYHOOHUVEHWZHHQ&KLRV,VODQGDQG$WWLFDUHJLRQDUHZLOOLQJWRSD\XSWR¼LQRUGHUWRVDYHRQH
KRXUIRUPWKHRYHUDOOWULSGXUDWLRQ,WVKRXOGEHDOVRQRWHGWKDWWKHFDOFXODWHGYDOXHRIWLPHLVFRPSDUDEOH
ZLWKWKHUHVXOWVRIRWKHUUHVHDUFKLQ*UHHFHVHHIRUH[DPSOH3RO\GRURSRXORXHWDO

7DEOH0RGHO(VWLPDWLRQ5HVXOWV
 0L[HG%LQDU\/RJLW0RGHO
&RHIILFLHQWV &RHIILFLHQW(VWLPDWHV WWHVW
E $OWHUQDWLYHVSHFLILFFRQVWDQWIRU0HVWD/DYULRFRQQHFWLRQ  
E 7,0(7UDYHOWLPHIURPSRUWWRSRUWLQ+RXUV  
E )5(48(1&<1XPEHURI:HHNO\,WLQHUDULHVGLIIHUHQFH  
E &2677UDYHOFRVWIURPSRUWWRSRUWLQ(XURV  
E +,*+63((''XPP\9DULDEOHLI9HVVHOW\SHLV+LJK6SHHGRZ  
E '2/3+,1'XPP\9DULDEOHLI9HVVHOW\SHLV'ROSKLQRZ  
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 0L[HG%LQDU\/RJLW0RGHO
&RHIILFLHQWV &RHIILFLHQW(VWLPDWHV WWHVW
E 'XPP\ 9DULDEOH  LI WKH $FFHVVLELOLW\ WR 0HVWD/DYULR SRUW
LQFUHDVHVRZ  
  
6WDWLVWLFV 
1XPEHURI2EVHUYDWLRQV 
1XPEHURI,QGLYLGXDOV 
,QLWLDO/RJ/LNHOLKRRG 
)LQDO/RJ/LNHOLKRRG 
5KRVTXDUH 
$GMXVWHG5KRVTXDUH 
 0RGHO$SSOLFDWLRQDQG3ROLF\,PSOLFDWLRQV
7KLV VHFWLRQ SUHVHQWV WKH HIIHFW WKDW GLIIHUHQW IDUH SROLFLHV DQG WUDYHO WLPHV LQ WKH0HVWD/DYULR IHUU\
FRQQHFWLRQ KDYH RQ WKH UHVSHFWLYH GHPDQG IRU WULSV )LJXUH  $VVXPLQJ WKDW WKH IDUH RI WKH &KLRV
3LUDHXVFRQQHFWLRQUHPDLQVWKHVDPHWKHUHLVDSRLQW¼DIWHUZKLFKWKH0HVWD/DYULR&RQQHFWLRQLV
QRORQJHUDWWUDFWLYHWRWUDYHOOHUV7KLVLVDWWULEXWHGWRWKHIDFWWKDWWKHVSHFLILFLWLQHUDU\LVDVXEVLGLVHGRQH
WKXVWUDYHOOHUVDUHQRWZLOOLQJWRSD\DPXFKKLJKHUWLFNHWSULFHFRPSDUHGWRWKH&KLRV3LUDHXVVHUYLFH,W
VKRXOGEHSRLQWHGRXWKHUHWKDWWKHHFRQRP\WLFNHWSULFHLQWKHODWWHUVHUYLFH&KLRV3LUDHXVLVDW¼IRU
D VL[ DQG KDOI KRXU WULS ,Q DGGLWLRQ ZKHQ WDNLQJ LQWR DFFRXQW WKH H[WUD FRVWV DVVRFLDWHG WR WKH
DFFHVVLELOLW\WRWKHSRUWVRI0HVWDDQG/DYULRZKHUHWKHUHLVQRSXEOLFWUDQVSRUWDWLRQWKHSRLQWRI¼LVD
UDWKHUUHDVRQDEOHRXWFRPHEDVHGRQWKHUHVSRQVHV
6LPLODUO\ DV WKH WUDYHO WLPH RI WKH 0HVWD/DYULR LQFUHDVHV WKH SUREDELOLW\ RI FKRRVLQJ WKLV LWLQHUDU\
GHFUHDVHVZKLOHZKHQ WUDYHO WLPHUHDFKHVKRXUV WUDYHOOHUVDUHPRUH OLNHO\ WRVZLWFK WR&KLRV3LUDHXV
IHUU\FRQQHFWLRQ$JDLQWKLVLVUHODWHGWRWKHDFFHVVLELOLW\WRWKHSRUWVRI0HVWDDQG/DYULRQZKHUHXVHUV
KDYHWRGULYHDURXQGRQHKRXULQERWKFDVHVLQRUGHUWRUHDFKWKHP7KLVPHDQVWKDWWKHGRRUWRGRRUWULS
GXUDWLRQLQFUHDVHVE\DWOHDVWWZRKRXUVOHDGLQJWRWRWDOWULSGXUDWLRQEHWZHHQVL[DQGDKDOIDQGVHYHQDQG
DKDOIKRXUVZKLFKLVHTXLYDOHQWWRWKHGRRUWRGRRUWULSGXUDWLRQRIWKH&KLRV3LUDHXVLWLQHUDU\



       
3
UR
ED
EL
OL
W\

)DUHRI0HVWD/DYULR&RQQHFWLRQ
7UDYHO&RVWDQG)HUU\&RQQHFWLRQ&KRLFH
3UREDELOLW\RI&KRRVLQJ0HVWD/DYULR&RQQHFWLRQ
3UREDELOLW\RI&KRRVLQJ&KLRV3LUDHXV&RQQHFWLRQ 





     
3U
RE
DE
LOL
W\
+RXUVRI0HVWD/DYULR&RQQHFWLRQ
7UDYHO7LPHDQG)HUU\&RQQHFWLRQ&KRLFH
3UREDELOLW\RI&KRRVLQJ0HVWD/DYULR&RQQHFWLRQ
3UREDELOLW\RI&KRRVLQJ&KLRV3LUDHXV&RQQHFWLRQ 
)LJXUH(IIHFWRI)DUHDQG7UDYHO7LPHRI0HVWD/DYULR&RQQHFWLRQRQ)HUU\&RQQHFWLRQ&KRLFH
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 &RQFOXVLRQV
,QWKHSUHVHQWUHVHDUFKUHYHDOHGSUHIHUHQFHDQGVWDWHGSUHIHUHQFHGDWDZHUHDQDO\VHGWRSURYLGHLQVLJKWRQ
WKHIDFWRUVWKDWLQIOXHQFHWKHFKRLFHRIIHUU\FRQQHFWLRQEHWZHHQ&KLRV3LUDHXVDQG0HVWD/DYULR,QWKH
VXUYH\ LQGLYLGXDOV SURYLGHG LQIRUPDWLRQ DERXW WKHLU WULSV EHWZHHQ &KLRV ,VODQG DQG$WWLFD UHJLRQ DQG
VSHFLILHGZLWKWKHXVHRIPHDVXUHPHQWTXHVWLRQVWKHLUOHYHORIVDWLVIDFWLRQZLWKWKHDWWULEXWHVRIWKHWZR
DOWHUQDWLYHFRQQHFWLRQV
7KHGHVFULSWLYHVWDWLVWLFVUHVXOWVIURPWKHUHYHDOHGSUHIHUHQFHGDWDLQGLFDWHWKDWWKHPDMRULW\RIWKHVDPSOH
LV XQDZDUH RI WKH 0HVWD/DYULR IHUU\ FRQQHFWLRQ ZKLOH RXW RI WKRVH WKDW DUH DZDUH DQG XVH WKLV
FRQQHFWLRQFRQGXFWOHVVWKDQRIWKHLURYHUDOODQQXDOWULSVWKURXJKLW7KHPDLQWULSSXUSRVHIRUERWK
FRQQHFWLRQV LV IRU SHUVRQDO LVVXHV KRZHYHU LW VHHPV WKDW EXVLQHVV WUDYHOOHUV¶ SUHIHU 0HVWD/DYULR
FRQQHFWLRQ0RUHRYHU0HVWD/DYULRSDVVHQJHUVVHHPWRXVHWKHLUSULYDWHFDUVWRDFFHVVWKHSRUWVLQFHLQ
ERWKSRUWV0HVWDDQG/DYULRRWKHUWUDQVSRUWPRGHDOWHUQDWLYHVDUHOLPLWHG
$PL[HGELQDU\ORJLWPRGHOWKDWH[SOLFLWO\FDSWXUHVWKHSUHVHQFHRIPXOWLSOHREVHUYDWLRQVIURPWKHVDPH
LQGLYLGXDOV LQ WKHGDWD VHW SDQHO GDWD KDVEHHQGHYHORSHG7KHPRGHO HVWLPDWLRQ UHVXOWV UHYHDOHG WKDW
EHVLGHWUDYHOWLPHDQGWUDYHOFRVWZKLFKZHUHIRXQGVLJQLILFDQWDVH[SHFWHGWKHQXPEHURILWLQHUDULHVDV
ZHOODVWKHYHVVHOW\SHSOD\DQLPSRUWDQWUROHLQWKHVHOHFWLRQRIIHUU\FRQQHFWLRQ
7KHDSSOLFDWLRQRIWKHSURSRVHGPHWKRGRORJ\FDQSURYHWREHUHDOO\KHOSIXOWRUHVHDUFKHUVSROLF\PDNHUV
DQGVKLSSLQJIHUU\FRPSDQLHVVLQFHWKURXJKLWWKH\FDQLGHQWLI\WUDYHOOHUV¶QHHGVDQGSURYLGHWKHUHTXLUHG
OHYHO RI VHUYLFH 7KH PRGHO GHYHORSHG FDQ EH XVHG WR UHDOLVWLFDOO\ SUHGLFW WKH PDUNHW VKDUH RI WKH
DOWHUQDWLYH IHUU\ FRQQHFWLRQV DV ZHOO DV IRU VHQVLWLYLW\ DQDO\VLV WHVWLQJ YDULRXV SROLFLHV VXFK DV IDUH
YDULDWLRQVLWLQHUDULHVHWF
5HIHUHQFHV
%DJFKL3. &DUULHU6HOHFWLRQ7KH$QDO\WLF+LHUDUFK\3URFHVV/RJLVWLFV DQG7UDQVSRUWDWLRQ
5HYLHZ
%DJFKL 3. 5DJKXQDWKDQ 7 6 DQG%DUGL ( -  7KH ,PSOLFDWLRQV RI -XVW,Q7LPH ,QYHQWRU\
3ROLFLHVRQ&DUULHU6HOHFWLRQ/RJLVWLFVDQG7UDQVSRUWDWLRQ5HYLHZ
%DLUG$$FRPSDUDWLYHVWXG\RIWKHIHUU\LQGXVWU\LQ-DSDQDQGWKH8.7UDQVSRUW5HYLHZV
±
%HQ$NLYD0 DQG /HUPDQ 6  ³'LVFUHWH &KRLFH $QDO\VLV 7KHRU\ DQG $SSOLFDWLRQ WR 7UDYHO
'HPDQG´0,7SUHVV&DPEULGJH0DVVDFKXVHWWV
%LHUODLUH0$QLQWURGXFWLRQWR%,2*(0(9HUVLRQELRJHPHHSIOFK
%LUG-2IFHQWUDOSODFHVFLWLHVDQGVHDSRUWV*HRJUDSK\
%URRNV 0 5  2FHDQ &DUULHU 6HOHFWLRQ &ULWHULD LQ D 1HZ (QYLURQPHQW /RJLVWLFV DQG
7UDQVSRUWDWLRQ5HYLHZ
'
(VWH*DQG0H\ULFN6&DUULHU6HOHFWLRQLQD5R5RIHUU\WUDGH3DUW'HFLVLRQIDFWRUVDQG
DWWULEXWHV0DULWLPH3ROLF\DQG0DQDJHPHQW
'¶(VWH *  &DUULHU VHOHFWLRQ LQ D 5R5R IHUU\ WUDGH ± 3DUW  &RQFHSWXDO IUDPHZRUN IRU WKH
GHFLVLRQSURFHVV0DULWLPH3ROLF\DQG0DQDJHPHQW±
)OHPLQJ ' . DQG < +D\XWK  6SDWLDO FKDUDFWHULVWLFV RI WUDQVSRUWDWLRQ KXEV FHQWUDOLW\ DQG
LQWHUPHGLDF\-RXUQDORI7UDQVSRUW*HRJUDSK\
*UD\*%HKDYLRXUDODSSURDFKHVWRIUHLJKWWUDQVSRUWPRGDOFKRLFH7UDQVSRUW5HYLHZV±
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+D\XW<&RQWDLQHULVDWLRQDQGWKHORDGFHQWUHFRQFHSW(FRQRPLF*HRJUDSK\
+D\XW<,QWHUPRGDOLW\FRQFHSWDQGSUDFWLFH/RQGRQ/OR\GVRI/RQGRQ3UHVV
+D\XW</RDGFHQWHULQJFRPSHWLWLRQDQGPRGDOLQWHJUDWLRQ&RDVWDO0DQDJHPHQW
+HUQDQGH] / -$ 7HPSRUDO DFFHVVLELOLW\ LQ DUFKLSHODJRV LQWHULVODQG VKLSSLQJ LQ WKH&DQDU\
,VODQGV-RXUQDORI7UDQVSRUW*HRJUDSK\±
/DJRXGLV,1/HNDNRX0%3DOOLV$$DQG7KDQRSRXORX+$&RDVWDO6KLSSLQJ6HUYLFHV
LQWKH$HJHDQ6HD&DQ3DVVHQJHUVJHW6DWLVIDFWLRQ"QG,QWHUQDWLRQDO&RQIHUHQFHRQ(8(DVWDQG6RXWK
$VLD7UDGH,QYHVWPHQW/RJLVWLFVDQG(%XVLQHVV&KLRV*UHHFHWKWK2FWREHU
/DJRXGLV , 1 /HNDNRX 0 % 7KDQRSRXORX + $ DQG ;LUDGDNLV *  µ(YDOXDWLQJ D IHUU\
QHWZRUN RQ WKH EDVLV RI D NH\ SHUIRUPDQFH LQGLFDWRUV V\VWHP WKH FDVH RI WKH $HJHDQ 6HD 6HUYLFHV¶
,$0(&RQIHUHQFH'DOLDQ&KLQDQG±WK$SULO
/DJRXGLV , 1 1DLP 0 0 DQG 3RWWHU $  6WUDWHJLF IOH[LELOLW\ FKRLFHV LQ WKH RFHDQ
WUDQVSRUWDWLRQLQGXVWU\,QWHUQDWLRQDO-RXUQDORI6KLSSLQJDQG7UDQVSRUW/RJLVWLFV±
/LEHUDWRUH0 - DQG0LOOHU7 $'HFLVLRQ6XSSRUW$SSURDFK IRU7UDQVSRUW&DUULHU DQG0RGH
6HOHFWLRQ-RXUQDORI%XVLQHVV/RJLVWLFV
/LWLQDV 1 6 .DSURV DQG $ 3RO\GRURSRXORX  &KDQJH RI 9DOXHV DQG 7UDQVSRUWDWLRQ 1HHGV
7RZDUGV D 1HZ 7UDQVSRUWDWLRQ 6WUDWHJLF 3ODQQLQJ 0HWKRGRORJ\ ,Q SULQW LQ $33/,(' 75$163257
(&2120,&6$0DQDJHPHQWDQG3ROLF\3HUVSHFWLYH,QKRQRURI3URI'U*XVW%ODXZHQV
0DQJDQ - /DOZDQL & DQG *DUGQHU %  0RGHOOLQJ SRUWIHUU\ FKRLFH LQ 5R5R )UHLJKW
WUDQVSRUWDWLRQ,QWHUQDWLRQDO-RXUQDORI7UDQVSRUW0DQDJHPHQW±
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